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Introduction 
Transposition of the subclavian artery to the common 
carotid artery is our standard method of reconstruc- 
tion of proximal subclavian artery occlusion. If there is 
a large distance between the subclavian and carotid 
artery a carotid-subclavian bypass may be indicated. 
When the subclavian artery is in a deep retroclavicular 
position, both methods may be technically difficult to 
perform by an extrathoracic approach. In this situation 
a proximal carotid-vertebral bypass is an alternative 
method, which we have performed in four patients. 
As such a bypass has not been described before, we 
present he indications, operative technique and clin- 
ical results. 
Patients and Methods 
Between 1990 and 1995, 93 central occlusions of the 
subclavian artery were reconstructed. In 75 patients 
the subclavian artery was transposed to the common 
carotid artery, in 13 patients a carotid-subclavian 
bypass and in four patients a carotid-vertebral bypass 
was performed. The last four patients were men 
between 46 and 69-years-old. They all presented with 
proximal occlusion of the left subclavian artery with 
clinical signs of vertebrobasilar insufficiency. Duplex 
sonography demonstrated permanent, rapid retro- 
grade flow in the vertebral artery. A deep retro- 
clavicular position of the subclavian artery was found 
in combination with a large vertebral artery without 
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In all patients the signs of vertebrobasilar insufficiency 
disappeared postoperatively. No intra- and post- 
operative complications occurred. Control angiog- 
raphy showed orthograde flow in the vertebral and 
subclavian artery in all cases (Fig. 2). The flow in the 
vertebral artery varied between 310 and 480 ml/min 
measured by duplex sonography. At follow-up 
between 6 weeks and 3 years all bypasses proved 
patent on duplex examination and the blood pressure 
stenoses. Two patients presented with an additional 
ipsilateral stenosis of the internal carotid artery. 
The carotid and vertebral arteries were approached 
via an incision above the sternocleidomastoid muscle 
which was prolonged caudally down to the Manub- 
rium sterni. The vertebral artery was occluded tempo- 
rarily by Yasargil clips after general heparinisation. 
The artery was longitudinally incised and an end-to- 
side anastomosis performed using a 7ram PTFE- 
prosthesis. We then introduced an intraluminal shunt 
into the common carotid artery which was held with 
three slings (Fig. 1.). The anastomosis to the common 
carotid artery could then be done without interrupting 
cerebral perfusion. The common carotid artery was 
incised between the two caudal slings and the anasto- 
mosis performed in the same manner as described 
above. In the two patients with internal carotid artery 
stenosis an endarterectomy was subsequently per- 
formed. After removal of the intraluminal shunt the 
arteriotomy was closed by a direct suture and the 
heparin reversed with protamin sulphate (Fig. 1). 
Postoperatively, all patients received 100rag aspirin 
daily. 
Results 
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difference between the operated and non-operated 
side varied between 0 and 15 mmHg. 
Discussion 
Clinical manifestations of ischaemia of the hind brain 
and the upper extremity are indications for the 
reconstruction of proximal subclavian artery occlu- 
sions. Beside surgical therapy, angioplasty and stent- 
ing have been described in the literature. 1 Various 
methods exist for the surgical reconstruction of prox- 
imal subclavian artery occlusions, and there is no 
rational indication for a direct transthoracic recon- 
struction of the subclavian artery. The axilloaxillary 
and subclavian-subclavian bypasses have a lower 
patency rate and are only indicated if transposition is
• 2 -5  . .  not possible• Transposition of the subclavian artery 
to the common carotid artery is the method of choice. 6
ilii~ 
Fig. 1. Proximal carotid-vertebral bypass. The anastomosis to the common carotid artery is perf rmed with an intraluminal shunt ~o 
maintain cerebral perfusion. 
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(a) 
(b) 
A carot id -subc lav ian  bypass  is per fo rmed only when 
t ranspos i t ion  is imposs ib le  due to a large distance 
between the two vessels. The t reatment  of pat ients  
w i th  a deep retroc lavicular  subc lav ian artery  has not  
been descr ibed in the l i terature previously.  For  
p rox imal  carot id -ver tebra l  bypass  the vertebra l  ar tery  
must  be of large d iameter  (greater the 4 mm) w i thout  
stenoses. The results p resented  demonst ra te  that this 
is an effective bypass  under  the condi t ions 
descr ibed.  
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Fig. 2. Postoperative angiography. (a) Early phase with perfusion 
through the carotid-vertebral bypass. (b) Late phase with simulta- 
neous orthograde flow in the vertebral and subclavian artery. 
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